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SPECTACLE -LIKE DEVICE FOR BLENDING ADDITIONAL 
INFORMATION INTO MAIN FIELD OF VIEW 

5 The present invention relates to a spectacle-like device 

for projecting additional information into the field of view 
of a person, using a signal source radiating visual 
information and an optical system projecting this information 
into the field of view. 

10 

US 37 87 109 already describes a display device attached 
to a helmet, in which an inner reflecting surface of a 
partially transparent screen arranged on the helmet in front 
of the eyes of the user has a curve for aligning the light 
15 beams originating from a light source generating an image. The 
curve creates a definable focal point, in with the light of 
the light source and thus the image to be displayed appears 
visible to the eye. This display system is attached to the 
mounting on a helmet, restricting its applications . 

20 

In addition, DE-PS 11 03 961 discloses an image 
reproduction device in spectacle form for displaying a 
television image, in which an electron radiation tube is 
attached to the spectacle bow in an axis running parallel to 

25 the latter, whereof the monitor points in the direction of 
view of the user. In order to deflect the image generated on 
the monitor to the eye, a deflection system composed of 
mirrors or a prism located in front of the eye is situated in 
a housing on the spectacle bridge. The deflection system is 

30 however expensive and difficult to construct, and is limited 
in its application. It is particularly advantageous that with 
this image reproduction device connected to spectacles the 
field of view of the user is substantially restricted. 

35 The object of the invention is therefore to develop a 

spectacle-like device for projecting additional information 
into the field of view of a person, which can be used in 
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multiple applications and is easy to handle, and does not 
limit or only marginally limits the normal field of view of 
the user. 

5 According to the present invention the problem is solved 

using a spectacle-like optical device for projecting 
additional information, which comprises a signal source for 
radiating visual signals and an optical system for projecting 
these signals into the field of view of a user, such that the 

10 optical system comprises a partially transparent reflecting 
surface formed by or on a spectacle or protective glass 
surface, and a deflecting prism with aspherically acting 
refractive entry surface and output surface and a plane 
deflection surface, located in the radiation path of the 

15 signal source connected to the spectacle- like device. 

Otherwise expressed, the method of the invention lies in 
the combination of conventional spectacles, which are fitted 
with normal glass or which serve in the usual manner as a 

20 visual aid or protective spectacles, and which on the side of 
the glass facing the eye have a partially transparent 
reflecting surface, with a display connected to the 
spectacles, sending out visual signals and an aspherical 
deflecting prism arranged between the latter and the 

25 reflecting surface of the glass. 

Due to the entry surface aspherically concave according 
to a further characteristic of the invention and facing the 
display the edge regions of the display are acquired so as to 

30 be able to generate an image of uniform sharpness. The 
divergent beams are reflected on the deflection surface of the 
deflecting prism in the direction of the output surface, 
aspherically convex according to the present invention, and 
there they are bundled into beams directed parallel or 

35 converging further, on the reflecting surface, in order to 
project the information displayed on the display into the 
normal field of view of the user infinitely or at a short 
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distance, for example a few meters. The projected additional 
information can be uniformly well recognised in every position 
adopted by the user. On the other hand, the optical system 
comprising deflecting prism and reflecting surface and the 
5 display are of such a light weight that the whole device is 
easy to handle are no more inconvenient for the user to wear 
than a pair of normal spectacles. Furthermore the minimal 
weight and the minimal space requirement enable being combined 
with spectacles. 

10 

Countless applications are possible using the device 
proposed according to the present invention for adding 
additional information into the field of view. By connecting 
the display to various measuring instruments, which are 

15 integrated into the frame of the spectacles or are arranged 
separately therefrom via a suitable connection, for example 
using diving goggles, the diving depth, the tank pressure, the 
dive time or the decompression time can be displayed in the 
normal field of view of a diver, or in the case of mountain 

20 climbers with sunglasses the height, the air temperature and 
the like can be projected into the field of view. A further 
application option involves the medical field with the ongoing 
observation of parameters of the human body, or when driving 
vehicles, piloting aircraft and ships for - independent of the 

25 position of the user - information on various data constantly 
in the field of view. 

In an advantageous embodiment of the invention a display 
based on light -emitting diodes or liquid crystals is provided 

30 as display, which is connected directly to the spectacles with 
a voltage source, a switching circuit and a device supplying 
the desired data. The devices upstream of the inventive 
device, and supplying the data to be displayed can also be 
housed in a carry box for example in an arrangement separate 

35 from the spectacles. The connection to the display can be made 
via a connecting wire or can be wireless. 
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According to another characteristic of the invention the 
display attached to the spectacles is designed as monitor, 
which is connected either directly to specific visual 
information carriers, supplying the information to be 
5 displayed in the field of view, such as fax machines, PC 
monitors or the like, or is connected to a camera generating 
the visual information, aimed at objects in the environment. 

Further characteristics and advantageous configurations 
10 of the invention are detailed in the independent claims - 

The invention will now be explained in greater detail by 
means of embodiments with reference to the diagram, in which: 

15 Figure 1 is a view of diving goggles fitted with an 

inventive device for displaying additional information in the 
field of view of a diver; 

Figure 2 is a plan view according to Figure 1; 

20 

Figure 3 is an enlarged illustration of the aspherical 
deflecting prism used in the display device with the 
corresponding radiation trajectory between the display and the 
reflecting surface; and 

25 

Figure 4 is a view of a variant embodiment of the 
inventive device with a mini screen integrated into the 
spectacles frame, which is connected to a camera arranged 
separately from the spectacles, a personal computer or the 
30 like. 

Figure 5 is a plan view according to Figure 4. 

In the diagram the frame is designated by 7 and the 
35 spectacle lens of spectacles by 8, which in Figure 1 are 
diving goggles, but also, as in Figure 4, can be any other 
spectacles used as visual aid or for protecting the eyes. In 
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the same way the "glasses" can be provided with normal glass 
only and - as holding device and reflecting surface - serve 
only to display the information required by their wearer in 
his field of view. 

5 

In accordance with Figures 1 and 2 a barometric cell 1 is 
attached to the frame 7 of the diving goggles as a measuring 
instrument delivering the measured variables to be projected. 
Provided in the frame 7 of the diving goggles also is a 

10 housing 2 for accommodating a voltage source and a switching 
circuit, which are connected to the barometric cell 1. 
Attached to the barometric cell 1 is the display 4 of an LED 
element, with which the measured variables of the barometric 
cell 1 are reproduced in the form of luminescent beams. 

15 Arranged on the frame 7 of the diving goggles is a deflecting 
prism 5, lying in the radiation path 9 of the display 4, and 
with aspherically working refractive surfaces on the inlet and 
outlet side of the light beams. The deflecting prism 5 
deflects the beams sent out from the LED element onto a 

20 partially transparent reflecting surface 6 provided on the 
inside of the spectacle lens 8, on which a portion of the 
beams deflected by the deflecting prism 5 is reflected, and 
reaches the human eye 10. Lying in the field of view of the 
wearer of the spectacles is both the scene visible through the 

25 spectacle lens 8 and through its natural or applied partial 
reflective coating (reflecting surface 6) , and the additional 
information of the display 4 of the LED element reflected from 
the reflecting surface 6 to the eye. 

30 According to the design of the deflecting prism 5 and its 

distance from the display 4 the additional visual information 
appears at a distance of a few meters from the eye of the 
diver. Similarly, displaying the additional information 
radiated by the display is possible, however, depending on the 

35 shape of the surfaces 5a and 5c of the deflecting prism 5. 
Apart from the pressure measurement, given here by way of 
example, other data important for diving can also be measured 



and displayed visibly via the LED display, the deflecting 
prism 5 and the reflecting surface 6 on the spectacle lens 8 
for the eye . 

The exact design of the deflecting prism 5 with a portion 
of the beam path 9 of the light beams sent out by the display 
4 is reproduced in Figure 3. The deflecting prism 5 is 
aspherically concave on the entry surface 5a facing the 
display 4, so that all areas of the display 4 are captured 
uniformly and a sharp reproduction of the visual signals of 
the display 4 is possible. The beams running divergently over 
the aspherically concave entry surface 5a entering the 
deflecting prism 5 are reflected on the opposite flat 
deflection surface 5b and are deflected in the direction of 
the aspherically convex output surface 5c of the deflecting 
prism. On the aspherically convex output surface 5c the 
divergent beams are broken up such that they run parallel to 
one another, to infinitely display the beams thrown back by 
the partially transparent reflecting surface 6 onto the eye as 
additional information. In order to display the additional 
information at a shorter distance from the eye 10, for example 
a few meters, the output surface is curved convexly such that 
the exiting beams converge. 

The transparency of the reflecting surface 6 matches the 
brightness of the display, i.e. the greater the light strength 
of the LED display, the greater the transparency of the 
reflective coating can be, to be able to see through the 
latter and at the same time to make the additional visual 
information clearly recognisable. The light intensity of the 
display can be regulated to adjust the contrast strength of 
the additional information added into the field of view. 

As is evident from the diagram, the reflecting surface 6 
takes in only a small portion of the surface of the spectacle 
lens 8, so that the field of view or the observation of the 
scene is essentially not limited. On the other hand in the 
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case of adequate transparency of the reflecting surface 6 a 
greater portion of the spectacle lens 8 or even its whole 
surface can be reflected translucently, or the natural 
reflective properties of spectacle lens can be utilised. 

5 

The deflecting prism is designed monobloc and comprises a 
plastic material. However, it can also be designed multipart, 
namely from a prism and an aspherically plano-concave and 
aspherically plano-convex lens attached to the latter, and 
10 according to the design of the display, the light intensity, 
the colour and the like may comprise any other suitable 
material . 

The type of display for data is of course not limited to 
15 display based on light-emitting diodes. The data can be 
displayed for example via a LCD display or also, as shown by 
the following example, with a mini screen, here with CCD 
display screen. 

20 Figures 4 and 5 illustrate a variant embodiment of the 

invention, in which a CCD display screen 11 is attached to the 
frame 7 of spectacles- The information put out by the CCD 
display screen 11 into the field of view of the wearer of the 
spectacles is projected in the same way as in the example of 

25 the diving goggles described in Figures 1 to 3 , that is, via 
the deflecting prism 5 with the concave or convex aspherically 
working, refractive input and output surfaces 5a, 5c and the 
intermediate deflection surface 5b, as well as the partly 
transparent reflecting surface 6 on the spectacle lens 8. The 

30 visual information is generated here according to the present 
invention via a CCD camera (not shown) aimed at the means 
outputting the visual information, which is connected to the 
CCD display screen 11 via a connecting line 12. The object, at 
which the CCD camera is aimed, can be any kind. In the absence 

35 of the CCD camera the CCD display screen 11 can also be 
connected directly to a device supplying the data to be 
projected, for example a PC Monitor or similar. In this way it 
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is possible project the information onto the reflecting 
surface 6 of the spectacle lens 8 put out by a computer and, 
as described above, into the field of view of a user. The CCD 
camera including voltage source, PC terminal and PC monitor 
5 can be housed in a carry box and can be connected via the 
connection line 12 to the CCD display screen 11 faxed to the 
frame 7 of the spectacles. 

According to the diagram the visual information is 
10 projected only onto a single spectacle lens 8 with the 
corresponding reflecting surface 6. However, it is also 
possible to provide two cameras and to assign a mini screen, a 
deflecting prism and a reflecting surface to both spectacle 
lenses in each case, to thus achieve a stereo effect. 

15 

The invention is naturally not limited to the 
abovementioned embodiments only, that is, generating the 
visual information for reproduction on a display device 
integrated into the spectacle frame, and also the display 
20 itself, can also be carried out by other systems not described 
in the embodiment. By way of example, video or fibre optics 
cables can also be provided for transmitting the visual 
information. 



Claims : 



1. A spectacle-like device for projecting additional 
information into the field of view, using a visual information 
radiating signal source and an optical system projecting this 
information into the field of view, characterised in that the 
optical system (5, 6) comprises a partially transparent 
reflecting surface (6) formed by or on a spectacle or 
protective glass surface (8) , and a deflecting prism (5) 
located in the beam path (9) of the signal source (4, 11) 
connected to the spectacle-like device, with aspherically 
working refractive entry surface (5a) and output surface (5c) 
as well as a plane deflection surface (5b) . 

2. The device as claimed in Claim 1, characterised in 
that the entry surface (5a) of the deflecting prism (5) facing 
the signal source (4, 11) is aspherically concave and its 
output surface (5c) directed at the partially transparent 
reflecting surface (6) is aspherically convex. 

3. A display device as claimed in Claim 1 and 2, 
characterised in that the deflecting prism (5) is composed of 
a plano-concave aspherical lens, a prism and a plano-convex 
aspherical lens. 

4. The device as claimed in any one of Claims 1 to 3, 
characterised in that the deflecting prism (5) is designed 
monobloc . 

5. The device as claimed in any one of Claims 1 to 4, 
characterised in that the reflecting surface (6) is formed by 
the natural reflection of the inside of the spectacle lens (8) 
directed at the eye. 

6. The device as claimed in any one of Claims 1 to 5, 
characterised in that the reflecting surface (6) comprises a 
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reflective layer applied to at least a partial area of the 
surface of the spectacle lens (8) facing the eye. 

7. The device as claimed in any one of Claims 1 to 6, 
5 characterised in that the signal source is a light-emitting 

element, which is connected to a device supplying the 
additional information to be projected. 

8. The device as claimed in Claim 1 to 7, characterised 
10 in that the device for supplying the additional information is 

a measuring instrument, which is integrated into the frame (7) 
of the spectacles, or is arranged separately and is connected 
to the signal source via a connecting line (12) or wireless. 

9. The device as claimed in Claim 8, characterised in 
that the signal source is a display (4) , preferably adjustable 
in its light intensity, based on a light -emitting diode or 
liquid-crystal display. 

10. The device as claimed in any one of Claims 1 to 7, 
characterised in that the signal source is a mini screen and 
the device for delivering the additional information is a 
camera aimed at specific objects, connected to the mini- 
monitor by way of a connecting line (12) , or the mini -monitor 
is connected directly to a visual information transmitter. 

11. The device as claimed in any one of Claims 1 to 7 and 
10, characterised in that to achieve a stereo effect both 
spectacle lenses (8) are in each case assigned a mini screen, 

30 an aspherical deflecting prism and a reflecting surface and 
each mini screen is assigned a camera or another visual 
information transmitter. 
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12. The device as claimed in Claim 10 and 11, 
characterised in that data is transferred to the mini screen 
via fibre optics. 
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13. The device as claimed in any one of Claims 1 to 7, 
characterised in that the signal source is a mini PC monitor 
connected to a separately arranged personal computer. 
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Abstract 

An optical device in the form of spectacles or the like 
for additional information to be added to the normal viewing 
area, in the form of measured variables, text, images and 
various data, comprises a signal source (4) integrated into 
the latter and an aspherical deflection prism (5) assigned to 
the latter, as well as a reflective surface (6) formed on at 
least one spectacle lens (8) or protective glass surface. The 
signal source (4) is connected to a sensor (1) integrated into 
the spectacles or to an external information unit. The display 
device is easy to handle and is suited to project a wide range 
of information. 



